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/1-4/ 
B pacoTax fypces 1 PannKaTH 1 £lailca n CaKHThi China npennoJKeua rpynna cnM-

MeTpnn SU/l6) I KOTopas noaaonseT OC'bSICHHTb conbwoe 'IHCno 3KcnepnMeHTanbHhlll: .[laH-
/5/ 

Hb!X. B pacoTe <l>ellHMaua 1 renn-Mauua n llaettra TaKlKe chma paccMoTpeua rpynna 

U ( 6) x U ( 6) , Bonpoc o pacwenneHHH Mace 'laCTHil B Ka>K.!lOM M;Y'nbTHnne,re S U (6) 
/617/ 

OCCy)l{,llanCSI B pacOTaX , , Ha OCHOBe npennonOJKQHHSI 0 MHHHManbHOM HapyweHHH CHM-

MeTpHH SU (6) aBTOphi 9TH X pacOT nony'IHnH MaCCOByiO ljJopMyny 1 JtOTopast no3BOnsteT 

OCbHCHHTb pacwenneune Mace MQ30HHoro 35-nneTa H capHOHHOro 56-nneTa, 

" /8-111 B pnne 9KcnepnMeHTanbHhiX pavoT ChinH vcnapymeHhi Me3oHHhie peaouaucbl 

co cnnnoM 2 n nono>KnTenbHoil 'leTHOCTbiO, B uacTonwea pacoTe paccMaTpnaaeTcst Meson-

Hhlll MynbTHnneT CHMMeTpHH su (6) 
1 KOTOpbllt MOJKQT COnep>KBTb TaKHe pe30HaHChi, 

0TMQTHM 1 'ITO Me30Hhl CO cnHHOM 2 MOryT npnuanneJKaTb TOnbKO MynbTnnneTaM1 npeocpa-
{AB} {AB} LAB!· 

Tlcnl 1 TlcnJ, 1 T{cnl ayrowrMcn no TenaopHhiM npencTaaneHHstM 'leTaepToro paura 
~a!, x/ 

n T[,..nl, nnn no npe.!lcTaaneunsrM 'IQTHoro paura Bb!We 4 ( C O.!lHHBKOBhiMH 'IHC-

189 KOMnOHeHT1 npen • 
{AB} 

v LAB)' 
naMn aepxunx n unmunx nur~Kc;:oa). £lpencTaaneHHe T[cn), nMeeT 

{ABj ~B] • 
cTaaneHHH Tlcnl, n T{cnl 280 KO:MnoueuT, a npencTaaneune Tlcn 1 -405 KOM-

nOHQHT, 3neCb Mhl pBCCMBTpHBaeM MynbTHnneT C MHHHMBilbHbiM 'IHCilOM KOMHOHQHT, a 
xx) 

HMeHHO 189- nneT, co.nep)I{BWHJI cne.nyrowne yHHTBpHble MynbTHHneTbl 

189- (1,5) + (8,5) + (10,3) + (10,3) + (8,3)
1 

+(8,3)
2

+.(27,1)+(BI1)+(1,1). (t) 

TaK KBK yHHTapuast CHMMeTpHH uapywaeTcH, n, BbiHOnHHeTcH TOnbKo naoTonnqecKBH 

HHBapHBHTHOCTb1 TO MQ)I(Jly 'laCTHilBMH C O,llHHBKOBbiMH KBaHTOBbiMH 'IHCnaMH, HpHHB,Il

ne)I{BWHMH pB3HbiM yHHTBpHbiM MynbTHnneTBM, npOHCXO,IlHT CMQWHBBHHH, BHanorH'IHble 

<{> - Ill CMeWHBBHHIO B 35-nneTe, ¢H3H'IQCJtHe COCTOSIHHSI XBpBKTepH3YIOTCH nHHeJIHbiMH 

KOMCHHBilHHMH sonHOBbiX ¢y_HK.tlnA cooTBeTcTsyromnx 'IBCTHil ynnTapHbiX MYnbTnnneToB 1 

npeocpaayromnMncst no nenpHBOJlHMbiM npe.ucTaBneHHstM rpynnbl SU ( 4) , co.uep)l{amellcH 

B SU (6) . 
Bae.ueM neKOTOpble ocoauaqennst, Ocoana'IHM 'lepea n paaMepHOCTb ynnTapHhiX 

MynbTHnneToB, qepea J - cnnn qacTnn. Tor.na KB)I(Jlblll qnen B nepsoA 'IBCTH ( 1) 

HMeeT BHJl ( n, 2J + 1) • KB)I{.llBH 'IBCTnua B TBKHX ynnTapHbiX MynbTnnneTax xapaxTepn-

x) 
3.uecb KBB.llp&THBSI CKOCKB 0C03HB'IBeT BHTHCHMMeTpH3BilHIO, a ¢nrypHBSI CKOCKB

CHMMeTpH3BUHIO, 

xx) /1-3/ 
0THOCHTenbHO OC03HB'IQHHI! CM, pBCOTbl , 
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ayeTCH H30TOUII'IeCJtHM CUHBOM I B ranepaapHllOM y H 0603B8'189TCSI '19pe3 

I 
x) 

(n, 2} + 1 ), I, Y>, Tor.oa M&JKllY cne.oyJOutKMK 'IACTKit&MK npoacxo.oHT cuewuaauug .: 

t ( 1,5). 0, 0 > H I C8,5)1olo > 

I <1o~3),1t2,1 . I C8,3l
1

1 112,1 > K I !8,3)
2

, 112, 1 > 

I !10,3),11:.~,-I> . I (8,3) 
1

• 112,-1 > K I C8,3l
2
,1t2,-1> 

I \1o',3),1,o >, I C10,3),1,o> I (8,3)1,1,0> H I (8,3)2,110> 

I (27,1) ,112, 1 > K 

I-C27,1),li2,-I> J[ 

I (27,1),1,0 > K 

I \27,1),o,o > 

I (8,1)1112,1> 

I (8,1)1112,-1 > 

I c 8,1 > ,1, o > 

1 (8,1),o,o> H I C1,n,o,o > 

Kax t5b11IO yxaaano, IIHH9i!Hhl9 II:OM6HBIUlHil COOTB9TCTByiOlltBX BOIIHOBbiX <jlyBltiiHA, 

npHH8llii&JK8lltH9 HenpllBOllllMhiMH npe.OCT8BII9HBHMH rpynnbl SU ( 4) 0 OllBCbiBaiOT <j:JH3H'I9CKH9 

COCTOBilBll, Ha-aa uapywellBH CBMM9TpBH SU•(6) MACChi '!acTKn pacuteUJI!IIOTCH. Tor.oa 

tPB3H'I9CltB9 COCTOHilH!I 051IA.Il810T onpe.oeneHHhiMH M8CC8MB, 6 nepBbiX CTOn6nax Ta6JIBilhl 

1-3 npBB9llGHbl Bblp8)1(9HHB BOliHOBhiX <jlyHltllliA <j:JB31l'19CKHX COCTOHHHA '1Gpe3 BOliHOB.ble 

<jlyBB:llBB COCTORHJ[i!1 npHH8llll9JKautHX YHHTapHbiM MYII!oTillllleTaM, ljacllGHHhle KOS<jl<jlHnHeHTbl 

Cpaay ,llaiOT 3Ha'I9HHH yrllOB CM9WHB8HHII, 3Til 3H8'1eHHH HeO!SXOllHMO :JHaT!o1 HanpHuep, 

npH B3Y~GHHH pacna.OOB '!aCTHU B yHHTapHOft CHMMeTpHH, 

Kax: 6.wno nox:aalillo a pa60Tax
16-7/ 1 pacutennellBe Mace 'lllCTHU B MeaouuoM 35-nne

Ta H 15apBOHHOM 56-nneTe cornacyeTCII C MaCCOBbiMH <jlopMyllaMK: 

y2 2 y 2 
M • a +:bY+cli(I+1) -· 4 1 + d}{J+l)+elc

4 
-2S(S+1)--z-1'(2) 

llllll 6apBOHOB B 

2 
m -=·a.+ 

y 2 2 

y[I(I + 1)- r I + llJ (J + 1) + rl c :- 25( s + 1) -1- ], (3) 

2 
llllH MeaoHoB, r.oe C 4 - KB&llpaTH'{HhiA oneparop KaaHMHp,a rpynnbl SU (4), a S -cnHH 

•cTpaHH.b!X• KOMUOH9HT, 

<l>opMyna (3) CO.Il9pJKHT 4 HGH3B9CTHbiX llOCTOHHHbiX a y /) H 

Bbi'IBCIIHH 'IHCllaHHble xoa<jl<jlxnHeuTbl npH nocTOHBHbiX y l3 H llllll <jJH3H'IeCKHX 

x) ( MynhTHnneT ( 1) co.oepJKHT .oaa paaBbiX npe.ocTaaneHHII 8.3) rpynnbl SU (3) x SU(2), 
Mbi 6y.oeM Bhii5BpaT!o 3TH yHHTapHble MYilhTHnneT.w TaK, 'IT06hl HX COCTOBHHH c I= 0 , 
y = 0 UpHHalliiGJKaliH H9UpHBOllHM.blM npe,llCT8Bil9HHHM rpynnhl SU (4), T, e. 6blliH ¢HaH

'l&CltHUll. 
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cOCTOHHHA, Mbl nony'IHM peayn!oTaTbl, npHae.oeuuble B T&6liHIUIX 1-3. EcnH Mhl auaeM uac

Chl '19Thlpex 'I&CTHn B paccMaTpHBaeMOM MYllhTHnneTe, To H3 llaHHNX a Ta611Knax 1-3 aua-

'19HHA KOS<jl<jJH!lHGHTOB Mhl MOJKeM onp9ll91IHT!o UOCTOSIHHble a y /) B H npe.o-

CKA38T!o MaCCbl BC9X OCTall!oHhiX '!aCTHilo 

B pat5oTax
18

•
91 

t5hln ot5RapyJKeH MeaoHHhlA peaouauc c uaccoA m •1250 Maa, cnH-
P + 

HOM R '!eTHOCT!oiO J •2 1 R30TOUH'IeCKHM CUHHOM I • 0 H runepaapHllOM y • 0, KOTO"" 

phil HAahlBaeTCH - MeaouoM, EcnH STOT f - M930H npHua.oneJKHT 189 -nneT:r CBMMe-r-

pHR . SU (6), TO OH MO>KeT t5hiT!o OTOJKlleCTBlleH C OllBHM H3 llBYX nepBbiX COCTOBHHA B 

T&t511Kne 1, a HMGHHO mrt5o c I (1,5)0,0 >+I (8,5)0,0> , nnt5o cl (1,5)0,0>-1(8,5~0,0>. 
/10 11/ 

B pB.oe pat5oT ' t5hln ot5Hapy>Keu MG30HHbiA peaouaHc A2 c uaccoA m • 1300 Mas, 

J P • 2 +, I • 1 H y • 0 , KOTOphiA MO>K9T t5.b!T!o OTOJKllGCTBliGH C '19TB9pTb!M COCTOHHH9M 

B Tat5nHue 1, a HMeuuo c I (8,5) 1, 0 > , OcTanr.Hble 'lllCTRilbi B .oauuoM M)'llhTHnneTe TaK

>Ke .oon>KHbl HMeT!o nono>KHTellhHYIO '19THOCT!o, OTC!Oll&, B 'I&CTHOCTH, cne.o.yeT, 'ITO Bee 
p + 

'laCTKUhl II Tat5mrue 2 ( J - 1 ) He MoryT pacna.oaT!oCR ua .oBa nceB.oocxanHpHHX Meso-

Ha, T.e. !H...Irn.s.a.KT Kax 

CKaliHpBhiX Me30H8 K 

pG30H8HCbl B CRCTGMG 1 CO.IlGp>Kautel! He MeH!oW9 1 '19M TpH nceB.Ilo

fl n '1/ x), B pat5oTe
1121 

t5hlll ot5HapyJKeB K rrrr peaoHauc c 

MllCCOi! m a 1270 MaB H HSOTOUH'IGCKHM CURHOM 
+. + 

HHB ua cyuteCTBOBfiHHe K K peaoHaHca c Y• 2, 

/13/ 
- 3/2, a B paooTe RMGIOTCSI yKI13a-

• 1 n c Maccoll B HHTepsane 

1200 - 1350 .N\aB, KaanTOBhle '!l'lcna .oayx nocne.oHnx peaoHaucos eute ~;~exaaecTHhl. Ecnu 

K l7f1 peaoHaHc nMee.f J P • 1 + ('ITO aanpeutaeT pacna.o Ha K rr ) , a K+ K +peaoHaltc uMeeT 
p + 

J • 0 , TO OHH MoryT UpB;Hllllll9>KilT!o paccMaTpRBaeMOMY Myll!oTHUII9TY 1 a RMGHHO K l7f1-

peaouauc MOJKeT t5b1Th OTO>Kll9CTBileH c O.O.HRM ua qaCTRn <I ( 10,3), 3/2, -1 > H 

I ( 1o',3)3/2, 1 > B Tat5nuue 2, a K+ K+- paaoaauc - c '!acrnnel! I (27,1) 1, +2 > • B 

3TOM cnyqae H3 MaCCOBOi! <jlopMyllhl (3) I! ,llaHH.b!X B Tat5nnnax 1-3 KO:s><jl¢nuneHTOB cne.oy

eT, 'ITO Macchi Bcex ocTaJihHbiX qacTHn neJKaT B HHTepaane 1100-1400 MaB. B qacTHOCTR, 

ecnn A 1 Me30H C I • 1, Y• 0 
110•111 

RMGeT JP • 1+, TO OH MOJKGT t5hiT!o OTO>KllGCT

BliGH C O.O.HHM R3 '!eThlpGX COOTBGTCTBYIOlltHX COCTOHHHA 10-13 B TaOJIHUG 2, npB'IeM 3Ha

'19HBO lTO MACChi m a 1080 MaB He npOTRBOpG'IRT MaccOBOl! <jlopuyne (3). AuanorH'IHO, 
/14 15/ J';: /16,17/ 

B -Meaou c I • 1 ( wrr- peaoHaHc) ' E- MeaoH c I • 0 (KKrr -peaonaHc) 

n .opyrne Kl7fl -peaouaHcb1
1181 

TaK>Ke MoryT npnHa.one>KaT!o paccMaTpaaaeMoMy MYIIhTHn

neTy, eCJIH OHH HM610T, HanpnMep, J p = 1+, 3Ha'!eHHB RX MaCChi T8K>Ke He npOTRBOpeqaT 

MBCCOBOJI <jJOpMyne (3), 0.1lB8KO KBaHTOBbiG 'IHClla MHOrHX H3 yKaaaHHbiX pe30HaHCOB 

eute HeH3BGCTHhl 0 a TO'IHOCT!o B onpe.oeneHHH 3Ha'leHRA HX Mace eute H9llOCTaTO'IH8, }J.IISI 

Kll8CCH¢RKaURH 3THX qaCTRIX HeOt5XOllHMO onpe.llGliHT!o TO'IHO HX KBaHTOBbiG 'IRCna1 a TaK>Ke 

HX Macchi. 

x) 
0HH TllK>Ke pacna.oaiOTCSI Ha <j:JOTOH R ITCeB,IlOCKallHpHhll! M930H, 

5 



/19-22/ 
B pll.ll9 pa6oT 6Lm o6uapy)KeH X - Me3oH ( K rr - pe3ouauc) c Maccolt 

p + 
m - 725 Msa, EcnH 9TOT M930H HMeeT J • 0 11 npHH8.1lJI9)KHT paccMaTpHBaeMoMy 

p + + 
189-nJIGTY SU (6), C~.ll9p)K8LU9MY Tpll H3 yK838HHbiX BbiLU9 p930H8HCOB C J • 1 HJIH 2 0 

uanpHM9p, f -M930H 0 A 2- M930H H At M930H 0 TO H3 M8CCOBOlt 4JopMyJILI (3) ll Ta6-
P + + 

JIHil 1-3 CJI9.1lY9T 0 qTo .llOJI)I{Kbi CYLU9CTBOB8Tb M930Hbi C y • 2, J • 0 R 1 M8CCbi KQ-

TOpbiX MeH&llle, qeM 2m K , r.lle m K - Mace a K - Me3oua, T.e, .llOJI)KHbi cymecTBo

B8Tb CT86HilbHbi9 (OTHOCHT9JibHO CliJibHbiX B38HMO.Il9ltCTBHlt) M930Hbi C yK838HIIbiMll KBSH

TOB.Ii!Mll qHCJI8Mll. 0.1lH8KO T!iKll9 qacTHilhl He 6biJIH 06Hapy)K98.1i!, 3TO nOK83biB89T0 qTO 

f , A~ , A 1 u )( -Me30Hhl ue MoryT npuB8.1lJI9)1{8Tb O.llHOMY o TOMy )1{9 189-nneTY 

CHMM9TpHH SU (6) ,lla)Ke 9CJIK ORB KM9IOT yK838HH.Ii!9 KBaHT0l!Sbi9 qHcna, 

Bo3MO)KHOCTb cymecTBoBaHl!ll .llpyrux MyJibTBnneTOB· cuMMeTpHK SU (6), CO.Il9p)Ka

mux M930H.Ii! CO cnHHOM 2, 6y.ll9T 06Cy)K.Il9Ha B CJI9.1lYlll9lt pa60T9, 

B 3aKmoqeHue aaTopbr Bhlpa)KaiOT rny6oKyro 6naro.llapHoCTb HryeH BaH Xbey 3a no.ll

cTaHoa~y 3a.llaqu, a TaK)K9 npo¢eccopaM M.A. MapKoay H H.A. CMOPO.IlHHCKOMY 3a HHTe

pec K pa60T9 H ll9HHbi9 38MeqaHHll, 
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